Effect of urease-induced hyperammonemia on metabolism of guanidino compounds.
We previously reported that guanidino compounds produced by the catabolism of arginine play an important role in the pathophysiology of acute hyperammonemia. In order to understand the metabolism of guanidino compounds during sustained hyperammonemia, we investigated the effect of intraperitoneal urease injection (800 IU/kg) on the levels of guanidino compounds in blood, liver, kidney, and brain of rats. Control rats received an equal volume of saline. Eight hours following injection, rats were sacrificed and blood and tissues were removed. Ammonia and urea were determined by enzymatic and colorimetric assays, respectively. Guanidino compounds were analyzed by high-performance liquid chromatography. Blood and tissue ammonia were significantly increased and urea decreased in urease-treated animals. Blood and kidney arginine levels were significantly decreased although hepatic arginine was increased following urease injection. Elevated hepatic arginine may be due to the rapid conversion of urea to ammonia by urease and the development of a futile urea cycle. Catabolites produced by the transamidination of arginine were significantly decreased in the blood, liver, kidney, and brain of urease-treated rats, whereas acetylation of hepatic arginine to alpha-N-acetylarginine was increased. Blood and tissue guanidinosuccinic acid levels were not elevated during urease induced hyperammonemia, supporting the hypothesis that urea is a precursor for the synthesis of guanidinosuccinic acid.